Gelsolin in Onychophora and Tardigrada with notes on its variability in the Ecdysozoa.
Rearrangements of the filamentous actin network involve a broad range of actin binding proteins. Among these, the gelsolin proteins sever actin filaments, cap their fast growing end and nucleate actin assembly in a calcium-dependent manner. Here, we focus on the gelsolin of the onychophoran Peripatoides novaezealandiae and the eutardigrade Hypsibius dujardini. From the cDNA of P. novaezealandiae we obtained the complete coding sequence with an open reading frame of 2178bp. It encodes a protein of 726 amino acids with a calculated molecular mass of 82,610.9Da and a pI of 5.57. This sequence is comprised of six segments (S1-S6). However, analysis of data from TardiBase reveals that the gelsolin of the eutardigrade Hypsibius dujardini has only three segments (S1-S3). The coding sequence consist of 1119bp for 373 amino acids with a calculated molecular mass of 42,440.95Da and a pI of 6.17. The Peripatoides and Hypsibius gelsolin revealed both conserved binding motifs for G-actin, F-actin and phosphatidylinositol 4,5-bisphosphate (PIP2), along with a full set of type-1 and type-2 Ca2+-binding sites which could result in the binding of eight and four calcium ions, respectively. Both gelsolin proteins lack a C-terminal latch-helix indicating a more rapid activation in the submicromolar Ca2+ range. We suggest that a gelsolin with three segments was present in the last common ancestor of the ecdysozoan clade Panarthropoda (Onychophora, Tardigrada, Arthropoda), primarily because the gelsolin of all non-Ecdysozoa studied so far (except Chordata) reveals this number of segments. Mapping of our molecular data onto a well-established phylogeny revealed that the number of gelsolin segments does not correlate with the phylogenetic lineage but rather with particular functional demands to alter the kinetics of actin polymerization.